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PROGRESS REPORT OF COMMITTEE NO. 1. 


PHILADELPHIA, PA., Sept. 15, 1900. 


To the American Section of the International Association for Test- 
ing Materials : 


In accordance with the approval of the Executive Committee 
the proposed specifications given in Bulletins 8 to 18 were widely 
distributed for discussion and brought out many suggestions, as 
shown by summary given below. But the general discussion of 
these specifications will be at the Annual Meeting of the Amer- 
ican Section, Oct. 25th to 27th, the program of which has been 
published in Bulletin No. 19. Atthe afternoon session on Oct. 
25th a report will be made of the action of the International 

‘Council regarding the increase of membership in the American 
Branch of Committee No. 1. . 


EVENING SESSION, THURSDAY, OCT. 25TH, 8.30 P.M. 


STRUCTURAL STEEL FOR BUILDINGS. 
STRUCTURAL STEEL FOR BRIDGES AND SHIPS. 
OPEN-HEARTH BOILER PLATE AND RIVET STEEL. 

Suggestions that have been brought up and will, no doubt, be 
further discussed : 
I. Omit elzstic limit in ordinary testing. It is imprac- 
ticable to take correctly. 
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. Use the old term ‘‘ Elastic Limit ’’ instead of the new 


term ‘‘ Yield Point’’. In all cases specify an 
elastic limit of one-half ultimate and use dividers 
to check same. 


. Anneal all extra heavy boiler plates. 
. Cold bends should always be made and quench bends 


not relied on as an equivalent. 


. Better to always specify per cent. of elongation in 8” 


and make allowance for thickness, than to use a 
shorter base as an equivalent. 
The per cent. of reduction of area is not a reliable 


measure of the quailty of steel when tests are 
made on rectangular test pieces. 


. Limit of 0.04 phosphorus for basic open-hearth boiler 


plate. 


. Not necessary to specify carbon limit on boiler plate. 
. In ordinary boiler plate where plates are not planed 


and holes not reamed, use steel of not over 62,000 
ibs. T. S. 


Limiting full-sized bends of fire-box steel should be 
increased to 1”. 


. Provision should be made for increasing the phos- 


phorus and sulphur in drillings from boiler shell 
plate over drillings from test ingot. 

Should give more definite instructions for match-mark- 
ing boiler-plates. 

Grade of 70,000 to 80,000 Ibs. ultimate strength bridge 
steel proposed. 


Higher tensile strength boiler steel proposed, 65,000 
to 75,000 lbs. T. S. 


Objections raised to high limit of tensile strength of 
soft steel overlapping the low limit of tensile 
strength of medium steel. 


Importance of drifting tests. 
Use only open-hearth steel for buildings. 
All eye-bars should break in body. 
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XIX. Softer steel for eye-bars. 
XX. Higher steel for eye-bars. 


XXI. Phosphorus in basic open-hearth steel for bridge plates 
not over 0.04. 


XXII. Danger of getting oxides in basic open-hearth steel 
when we try for too low phosphorus in the metal. 


MoRNING SEESION, FRIDAY, OCT. 26TH, 10.00 A.M. 


STEEL RAILS. 
STEEL SPLICE BARS. 


Suggestions that have been brought up and will, no doubt, be 
further discussed : 


I. Use of higher carbon in heavy rails. 
II. Upper limit of phosphorus to be 0.08 in rails. 
III. One drop test on piece of rail from each heat of steel. 
IV. Limit the amount of shrinkage in length of rails from 
temperature of rolling to normal temperature. To 
check brittleness from finishing rails in rolling at 
too high a temperature. 
V. Danger in using a very high carbon in rails that have 
large mass of metal in head and small amount of 
metal in flanges. 


VI. As carbon is increased phosphorus must be decreased in 
rail steel. 


VII. Harder steel proposed for splice bars. 
VIII. Phosphorus limit of 0.085 for steel rails instead of o.10. 


AFTERNOON SESSION, FRIDAY, OCT. 26TH, 3.00 P.M. 
STEEL TIRES. 
STEEL AXLES. 
STEEL FORGINGS. 


Suggestions that have been brought up and will, no doubt, be 
further discussed : 


I. To anneal all axles. ' 


II. To anneal all forgings. 
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III. Location for taking drilling for analysis should not be 
specified, as it is well to take them from the center 
and know the worst. 


IV. High limit on ultimate strength should be specified in all 
cases. 


EVENING SESSION, FRIDAY, OcT. 26TH, 8.30 P.M. 


STEEL CASTINGS. 
WROUGHT IRON. 


Suggestions that have been brought up and will, no doubt, be 
further discussed : 


I. All castings should be annealed. 
II. High limit on ultimate strength should be specified. 
These are only preliminary specifications, as the members of 
Committee No. 1 voted for them on the following proposition : 
‘* It should be understood that all that is now asked to be voted 
on is as follows : 


‘‘ Are these proposed specifications fair representative specifi- 
cations of the best American practice and specifications in use in 
this country ? It should be further understood that these specifi- 
cations will come up for general discussion at the Annual Meet- 
ing of this Association in October next, after which they will be 
referred back to this Committee to make any changes that are 
found necessary.”’ 

Particular attention is called to this in order that our Engineer- 
ing Societies and Engineers may understand that any matters 
brought up at the October Meeting will have direct influence on 
the specifications to be finally adopted. With this in view, they 
are cordially invited to assist us by taking an active part in the 
discussion. 

Part of the work assigned to this Committee was to report on - 
the best means of bringing these specifications into general use, 
when in final shape. We decided that the most practical plan 
was to increase the membership of the Committee so as to include 
the representatives of the principal steel manufacturers, and to 
put on an equal number of engineers to balance their vote. This 
was done with the approval of our Executive Committee, and the 
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manufacturers have done a great deal of the work in preparing 
the tables giving a synopsis of the specifications in use for each 
class of material. They also attended all of the meetings and 
gave us the advantage of their experience in getting the proposed 
specifications in their present convenient shape for discussion. This 
has all been misunderstood, and the proposed specifications have 
been referred to as ‘‘ Manufacturers’ Specifications,’’ and as being 
‘*too lenient,’’ etc. This has come about by the engineers on 
this Committee being too busy to attend its meetings. It now 
remains with them and the members of this Association to take 
up these specifications in detail and decide each requirement on 
its merits. By doing this, any changes that are necessary in the 
proposed specifications will be made. 

We have at least one year before there is any need of making 
a final report on these American Specifications, and I trust that 
each of the engineering societies will take up and report on the 
specifications they are most interested in. For instance, the mi- 
ning engineers could take up the metallurgical matters and chem- 
ical requirements. 

The American Society of Civil Engineers could take up specifi- 
cations of structural steel for bridges and structural steel for build- 
ings. 

The Mechanical Engineers would do a great service by bringing 
their previous reports on the methods of testing up-to-date 
through a general discussion of their reports. (As they have 
never been discussed. ) 

The Engineers of Maintenance of Way have already taken 
up the matter of rail specifications, and their coming reports must 
be considered by this Association. 

The Master Mechanics’ Association appointed a committee to 
report on the advisability of their co-operating with us, and they 
could take up specifications for locomotive forgings, boiler mate- 
rials, steel castings, tires, axles, etc. 

The Naval Architects and Marine Engineers could take up hull 
material, boiler material, steel forgings, and steel castings. 
The above is merely given as a suggestion of how this field 
could be thoroughly covered. The importance of securing repre- 
sentative specifications is so great, that each will, no doubt con- 
tribute his part to the work. 
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The following letter from Mr. R. S. Buck, chief engineer in 
charge of bridges No. 3 and 4 City of New York, is submitted, and 
his ‘‘ Queries’’ will come up for discussion with the specifications 
for bridge materials on Thursday evening, Oct. 25th. 

Attached to this report is a specification for locomotive forgings 
suggested by Mr. H. V. Wille, with his views for asking that it 
may be adopted. This specification was sent to all members of 
the committee last spring, and will now come up for discussion 
with the forging specifications. 

Wo. R. WEBSTER, 
Chairman of the American Branch of Committee No. 1. 


DEPARTMENT OF BRIDGES, 
City or NEw York, Sept. 13, 1900. | 
Mr. William R. Webster, Chairman of American Branch of Com- 
mitteee No. 1, 411 Walnut St., Philadelphia, Pa. 


DEAR Sir: — Will you kindly submit the following to your 
Committee for discussion with other matters pertaining to steel 
specifications that will come up at your October meeting : 


There is a difference of opinion among those interested in the 
manufacture and use of steel for bridge purposes, as to what re- 
quirements should be embodied in the specifications for this 
material. This difference of opinion has at times manifested itself 
in open controversy and litigation. 


In preparing the specifications for the proposed East River 
Bridges Nos. 3 and 4, it is desired to secure a quality of steel 
which will give the broadest latitude to the manufacturer, and 
admit of the widest competition practicable with the certainty of 
obtaining the high and uniform class of material required. 


We therefore take the liberty of asking from you, as an expert 
in the manufacture and use of steel, an expression of your opin- 
ion on certain essential points, to aid us in reaching a decision 
equitable alike to the consumer and producer, according to the 
preponderance of all proper considerations. 


We would adopt all necessary precautions in the selection of 
the stock and in the manufacture of the steel to insure a uniform 
and reliable product of the most suitable quality for the purpose. 
We would expect this steel to be more carefully made than the 
ordinary run of bridge material, as well as stronger and more re- 
liable, and would therefore expect to pay a somewhat higher 
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price for it, but we do not wish to carry refinements beyond the 
point where we cease to receive full value for the additional price 
to be paid. 


Bridge No. 3 is to be a suspension bridge and Bridge No. 4 a 
cantilever. In different parts of the structures the dead load 
stresses will vary from 1 to 4 1/2 times the live load stresses. 
They will be designed for heavy city service, but not for railroad 
service. 


Queries. 


(A) What chemical requirements should be imposed in the 
case of steel for plates and shapes ? 
(a) For acid open-hearth steel ? 
(6) For basic open-hearth steel ? 
(B) Same for eye-bar material ? 


(C) Should acid steel be required exclusively in either or both 
of the cases (A) and (B) ? 


(D) What is the highest carbon steel, defined by percentage of 
carbon and by ultimate strength and elastic limit, that can 
properly be used in truss members in the form of plates and 
shapes? In this case assume that all holes will be drilled 
throughout. 


(E) What is the highest carbon steel, defined as before, that 
can be properly used in eye-bars? 


(F) Can steel of 72,000 to 80,000 pounds ultimate strength, 
and 40,000 pounds minimum elastic limit, be properly adopted 
in cases (D) and (E)? 


(Q@) Should restrictions as to character of stock and methods 
of manufacture be imposed at all? If so, to what extent ? 


(H) What physical tests should be specified in cases (D) and 
(E)? 


(1) What chemical and physical requirements should be im- 
posed in 


(a) Steel castings ? 
(6) Steel forgings, such as pins? 
(c) Rivet steel ? 


We would like your opinion on one other question, as it is one 
which naturally affects the cost of work, although not pertaining 
to steel making : 
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ion on certain essential points, to aid us in reaching a decision 
equitable alike to the consumer and producer, according to the 
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We would adopt all necessary precautions in the selection of 
the stock and in the manufacture of the steel to insure a uniform 
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price for it, but we do not wish to carry refinements beyond the 
point where we cease to receive full value for the additional price 
to be paid. 


Bridge No. 3 is to be a suspension bridge and Bridge No. 4 a 
cantilever. In different parts of the structures the dead load 
stresses will vary from 1 to 4 1/2 times the live load stresses. 


They will be designed for heavy city service, but not for railroad 
service. 


Queries. 


(A) What chemical requirements should be imposed in the 
case of steel for plates and shapes ? 


(a) For acid open-hearth steel ? 
(6) For basic open-hearth steel ? 
(B) Same for eye-bar material ? 


(C) Should acid steel be required exclusively in either or both 
of the cases (A) and (B) ? 


(D) What is the highest carbon steel, defined by percentage of 
carbon and by ultimate strength and elastic limit, that can 
properly be used in truss members in the form of plates and 
shapes? In this case assume that all holes will be drilled 
throughout. 


(E) What is the highest carbon steel, defined as before, that 
can be properly used in eye-bars? 


(F) Can steel of 72,000 to 80,000 pounds ultimate strength, 
and 40,000 pounds minimum elastic limit, be properly adopted 
in cases (D) and (E)? 


(Q@) Should restrictions as to character of stock and methods 
of manufacture be imposed at all? If so, to what extent ? 


Be What physical tests should be specified in cases (D) and 

(BE)! 

(1) What chemical and physical requirements should be im- 
posed in 

(a) Steel castings ? q 

(6) Steel forgings, such as pins ? 

(c) Rivet steel ? 


We would like your opinion on one other question, as it is one 
which naturally affects the cost of work, although not pertaining 
to steel making : 
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(J) Do you consider the work performed by impact riveters in 
the field sufficiently good to warrant a reduction of the usual 
25% added for field rivets? If so, how much should this reduc- 
tion be ? 


Very truly yours, 
R. S. Buck, 
Chief Engineer in Charge, Bridges Nos. 3 and 4. 


COPY. 


PHILADELPHIA, April —, 1900. 
Mr. Wm. R. Webster, Chairman of Committee No. 1 : 


Dear Sir: —I attach herewith my preliminary vote on speci- 
fications submitted in Bulletins Nos. 9 to 17 inclusive. 

I have voted in the affirmative on all specifications on broad 
grounds, though there are requirements in some of the specifica- 
tion which are not representative of American practice, when 
judged by comparison with the tabulated statements of various 
specifications compiled by the committee. I also attach here- 
with a specification for locomotive driving axles, crank pins, 
rods and guides, and would respectfully ask you to submit same 
to the full committee for vote. At one of the former meetings of 
the committee this proposition was voted down, the argument 
being that provision was made for the same grade of steel in the 
general specifications for forgings. This, however, is not quite 
the case, because the general specification rightly covers steel 
made by any process, open-hearth, crucible and Bessemer, and 
also provides for the various kinds of special steels. Reference 
to the tabular statement for forgings issued by the various rail- 
road companies show an open-hearth carbon steel of about 80,000 
pounds tensile is desired by practically all of them. 

I believe the committee would be warranted in adopting a 
special specification of this kind for the following reasons : 

1st. Reference to Bulletin No. :8 shows that the International 
Chairman desires materials for locomotives considered under a 
separate grouping. 

Other countries will follow this course, and it would be advi- 
sable for the American Section to have specifications that will per- 


mit of ready comparison with those suggested by other sections 
of the Association. 
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2d. The large amount of this special class of forgings used 
annually. 

3d. Reference to the compilation of forging specifications, Bul- 
letins Nos. 3 and 15, show that it is the users of this class of forg- 
ings who, more than any others, purchase their material to speci- 
fications. 

4th. It will avoid confusion. The way the matter now stands 
the committee on forgings have compiled two sets of specifica- 
tions, one for locomotive forgings and one for general forgings. 
The former is attached to the specifications for axles; the latter 
to those for general forgings. Obviously, if the general specifica- 
tions for forgings are to cover those for locomotives, the compila- 
tion for the latter should have been attached to the general 
specifications. In its present status, it would appear that it is 
the committee’s intention to have locomotive forgings covered by 
the axle specification. This you know is not the case. The 
adoption of this new specification would render it advisable to 
omit reference to driving axles in the specification for axles, be- 
cause there is nothing in common in the test requirements of 
driving and truck axles. 

Yours truly, 
H. V. WILLE. 


- INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS, AMERICAN SECTION. 


STANDARD SPECIFICATIONS ARE COMMENDED BY MR. H. V. 
WILLE. 


Forgings for locomotive driving axles, crank pins, rods, and 
guides. 


PROCESS OF MANUFACTURE. 


1. Steel for these forgings shall be made by the open-hearth 
process. 


CHEMICAL PROPERTIES. 


2. Steel shall not contain more than 0.05 phosphorus nor more 
than 0.05 sulphur. 
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PHYSICAL PROPERTIES. 


3. Tensile tests. 


The minimum limits for the respective tests shall be as 
follows: 


Tensile strength, pounds per sq.inch..-. 


Vield-point, pounds per sq. inch 37,000 
Elongation, per cent. in two inches..----+++.++++++e+e- 18. 
Contraction of area, per Cent. 30. 


4. Bending test. 


A specimen one inch by one-half (1” x 1/2”) around a 
diameter of 1-1/2” shall bend cold 180° without frac- 
ture on outside of bent portion. 


5. Test pieces and methods of taking sample for chemical 


analysis. 

Turnings from the tensile bar or drillings from the bend- 
ing test shall be used to determine whether or not the 
steel is within the limits in phosphorus and sulphur 
specified in paragraph No. 2. 


6. Test piece for tensile test. 


The standard turned test piece one-half inch (1/2’’) di- 
ameter and two inches (2”) gauged length, shall be 
used to determine the physical properties specified in 
paragraph No. 3. It is shown in following sketch. 


7. Yield-point. 


The yield-point specified in paragraph No. 3 shall be 
determined by the careful observation of the drop of 
the beam or halt in the gauge of the testing machine. 


8. Test piece for bending. 


The specimen for bending test one inch by one-half inch 
(1 x 1/2”) shall be cut as specified in paragraph 
No. 9. The bending test shall be made by steady 
pressure and not by sudden blows. 


g. Number and location of tests. 


The test bars for both tension and bending shall be cut 
cold from a full sized prolongation of the forging, par- 
allel to the axis of the same and half way between the 
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center and outside, the length of the bar to correspond 
with the direction in which the metal is most drawn - 
out. One tension and one bending test will be re- 
quired for every heat. 
FINISH. 
10. Forgings shall be free from cracks, flaws, seams, or other 
injurious imperfections, and shall conform to dimen- 
sions shown on drawings furnished by the purchaser 
and be made and finished in a workman-like manner. 
INSPECTION. 
11. The inspector represents the purchaser, shall have reason- 
able facilities afforded to him by the manufacturer to 
satisfy him that the finished material is furnished in 
accordance with these specifications. _ 
All tests and inspections shall be made at the place of 
manufacture prior to shipment. . 
LIST OF MEMBERS. 
ADDITIONS. 
CLARK, H. H., Mechanical Engineer ; Chicago, Burlington, ; 
and Quincy Railroad, 209 Adams St., Chicago, IIl. 


